THANH PHAN HOA HOQC, TAC DUNG SINH HQOC CUA SAM VIET NAM (Panax
vietnamensis) VA XU HUONG PHAT TRIEN CAC DONG SAN PHAM MO

GS.TS. Tran Cong Luan® va TS. Lé Vin Minh?
! Truong dai hoc Tay Do
Trung tAm Sam va Duoc liéu Tp. HCM

Sam Viét Nam (SVN) hay Sam Ngoc linh (SNL), con duoc goi 1a Sam D6t tric, Sdm Khu 5
1a mot loai sam qai hiém va ddc hiru ctia nude ta. Ching moc hoang dai & ving ntii Ngoc linh

thudc 2 tinh Kon tum va Quang nam & d6 cao 1500 — 2000 m.

Trong théi ky chdng My ctru nuée, SVN chi 1a mét cy thude gidu co tén 1a “Ci ngai rom
con” ctia dong bao dan toc Xé dang va chi co gia lang biét dé chita tri cho nhitng ngudi bi bénh
ning va lam thudc ting sire luc khi di rimg cta dan lang. Nam 1973, doan diéu tra dugc liéu Ban
dan y khu 5 do DS. Pao kim Long hudng dan di phat hién duoc loai Panax nay. Tir d6 mot s6
bénh vién ctia Ban dan y lién khu 5, Ban dan y tinh Kon Tum, Quang Tin, Quang Pa da su dung
loai sdm nay dé chira tri ¢6 hiéu qua cho cac thuong bénh binh va can b bi suy nhugc, dm dau.
Sau khi dat nudc thong nhat cdy SVN da duoc Trung tam Sam Viét Nam (nay 1a Trung tdm Sam
va Dugc li¢u Tp. HCM- Vién Dugc ligu) nghién ctru mot cach cé hé théng ké tir nam 1978 trong
dé tai nghién ciru cap B va sau d6 nam trong chwong trinh nghién ciru trong diém” Tao ngudn

nguyén liéu lam thude” 64C ciia Nha nudc.

Trai qua 50 ndm da c6 nhiéu cong trinh nghién ctu toan dién ¢ cac cap vé cay SVN va gilp cho
su hiéu biét vé cay SVN dugc mé rong trén nhiéu linh vuc nhu: Thuc vat hoc, hoa hoc, dugc Iy,
tréng trot, nudi cdy mo, ché pham va thir 1am sang qua cac hop tac vai cac Vién, Truong trong va
ngoai nudce. Dac biét 1a nhitng cng trinh nghién ctru trong vong 10 nam gan day lam sang to thém

vé thanh phan hda hoc va tac dung sinh hoc ciia cdy SVN.
Két qua nghién cieu héa hec cay Sam Viét Nam

Céc nghién ctru vé thanh phan hoa hoc ctia cac loai sam trén thé gidi néi chung va SVN
ndi riéng cd vai tro quan trong trong vi¢c chung minh gia tri quy bau cia chung trong cham soc
sttc khoe cho cong dong. Pic biét 1a thanh phan cia hop chit saponin, bao gdm cac ginsenosid,
vbn duge xem 1a hoat chét chinh quyét dinh hudng tac dung bo, tang luc va chdng stress cla cac

loai sam thudc chi Panax, ho Nhan sam (Araliaceac).



Cho dén nay da xac dinh duoc 103 hop chat v6i 84 hop chit saponin trong cac bd phan
ding cta cdy sim nhu: Than ré va r& cu (Tr&Rc), 14 va cong than (L&Ct), than ré va ré cu ché
bién (Tr&Rc CB), ré bat dinh (Rbd) va ré to (Rt) tir nudi cdy mé té bao. Ngoai ra, 113 hop chét
duogc xac dinh thém tir sy phan tich thanh phan hoa hoc trong tinh diu bang ky thuat sic ky khi
ghép khéi phd (GC-MS) ciia Tr&Rc va L&Ct. Cac tinh ddu nay duoc chiét bang ky thuat 16i cudn
hoi nudc va CO; siéu t6i han. Nang tong sb cac hop chét co trong cac bd phan dung da duoc dé

cap trén 1én dén 216 hop chét Bang 1).

Bang 1. Thanh phan hoa hoc trong cac bd phan dung caa SVN

STT | Hop chat Bo phan ding
Sapogenin va saponin

Khung 20(S)-protopanaxadiol

1 G-Rby* Tr&Rc*, Rt, Rbd
2 G-Rbz Tr&Rc

3 G-Rbs* Tr&Rc*, L&Ct
4 G-R¢ Tr&Rc

5 G-Rd* Tr&Rc*, L&Ct, Rbd
6 PG-RC; Tr&Rc

7 Gy-IX Tr&Rc, L&Ct
8 Gy-XVII Tr&Rc

9 Q-Ry Tr&Rc

10 N-Fa Tr&Rc

11 M-F; Tr&Rc

12 VG-R3 Tr&Rc

13 VG-R7 Tr&Rc

14 VG-R8 Tr&Rc

15 VG-R9 Tr&Rc

16 VG-R13 Tr&Rc

17 VG-R24 Tr&Rc

18 VG-R23 Tr&Rc

19 VG-R22 Tr&Rc




20
21
22
23
24
25
26

27
28
29
30
31
32
33
34
35
36
37
38
39

VG-R16
VG-R21
VG-R20
N-D
N-R4
G-Ray

3-0-p-D-xylopyranosyl-(1—2)-4-D-
glucopyranosyl(1—2)-4-D-glucopyranosyl-
20(S)-protopanaxadiol 20-0-5-D -
xylopyranosyl (1-3)-p-D-
xylopyranosyl(1—6)-$-D-glucopyranosid

G-F,
N-Fe*
VG-L1
VG-L2*
N-Fc*
VG-L3
VG-L4
VG-L5
VG-L6
VG-L7
G-Rs:
G-Rs2
Acetyl G-Rg>

Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc CB
Tr&Rc CB
Tr&Rc CB
Tr&Rc CB

L&Ct
L&Ct
L&Ct
L&Ct
L&Ct
L&Ct
L&Ct
L&Ct
L&Ct
L&Ct
Rt

Rt

Rt

Khung 20(S)-protopanaxatriol

40
41
42
43
44
45

G-Rex
20-glc-G-Rf
G-Rg1*
G-Rh;
G-Rh;

Tr&Rc*, L&Ct
Tr&Rc

Tr&Rc*, L&Ct, Rbd
Tr&Rc

Tr&Rc

Tr&Rc, L&Ct




46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

70

PG-RS:

N-Ry*

N-Re

VG-R4

VG-R12

VG-R15

VG-R17

VG-R18

VG-R19

OMe-GRh;

VG-R25

G-Rhg

20(S)GRhy

20(R)GRhy

20(S)G-Rgs

20(R)G-Rgs3

20(S)G-Rks

20(S)G-Rhg4

G-Rk1

G-Rgs

N-R2

G-Rhy

G-Rio

N-SFt;
1243,20(R),25-Trihydroxydammara-3-O-4-D-
glucopyranosid
1243,20(R),25-Trihydroxydammara-3-O-4-D-
glucopyranosyl-(1—2)-p-D-glucopyranosid

Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc CB
Tr&Rc CB
Tr&Rc CB, L&Ct
Tr&Rc CB
Tr&Rc CB
Tr&Rc CB
Tr&Rc CB
TR&RC CB
Tr&Rc CB
L&Ct
L&Ct
L&Ct
L&Ct

L&Ct

Khung ocaotillol

71
72

Protopanaxatriol oxid Il (Ocotillol)
PG-RT4

Tr&Rc, Tr&Rc CB
Tr&Rc




73 24(S)-PG-F11 Tr&Rc, L&Ct, Rt

74 M-Ry Tr&Rc *,

75 M-R2 Tr&Rc *, Rt, Rbd

76 VG-R1 Tr&Rc, L&Ct, Rt*, Rbd

Tr&Rc, Rt*, Rbd

77 VG-R2 Tr&Rc

78 VG-R5 Tr&Rc

79 VG-R6 Tr&Rc

80 VG-R14 Tr&Rc

81 VG-R10 L&Ct

82 VG-L8

Khung acid oleanolic

83 G-Ro Tr&Rc

84 H-Mas Tr&Rc

Polyacetylen

85 Panaxynol Tr&Rc

86 Heptadeca-1,8(E)-dien-4,6-diyn-3,10-diol Tr&Rc

87 10-Acetoxy-heptadeca-8(E)-en-4,6-diyn-3-ol | Tr&Rc
Heptadeca-1,8(E)-dien-4,6-diyn-3,10-diol

88 Heptadeca-1,8(E),10(E)-trien-4,6-diyn-3,12- | Tr&Rc

go | diob Tr&Rc
Dan xuat sterioisome cua Heptadeca-1,8(E)-
dien-4,6-diyn-3,10-diol

%0 Dan xuit acetyl ctia Heptadeca-1,8(E)-dien- Tr&Re

91 4,6-diyn-3,10-diol Tr&Rc

Cic hop chit khic




92 Panaxolid (M&i) L&Ct

93 Junipediol A L&Ct

94 Acid p-coumaric L&Ct

95 Acid 4-hydroxybenzoic L&Ct

96 1-Tetradecanol L&Ct

97 1-Docosanol L&Ct

98 Squalen L&Ct

99 2,7,8-Trimethyl-2-(4,8,12-trimethyltridecyl) L&Ct

chroman

100 a-Tocopherolquinon L&Ct

101 Stigmasterol Tr&Rc CB

102 | A -Sitosterol Tr&Rc CB

103 | Daucosterol Tr&Re, Tr&Rc CB,
L&Ct

Thanh phin héa hoc trong tinh diu

104 1-Propanol L&Ct

105 Acid acetic L&Ct

106 Ethyl acetat L&Ct

107 4-Hydroxy-2-butanon L&Ct

108 2-Methyl -1- propanol L&Ct

109 3-Hydroxy-2-butanon L&Ct

110 1,1-Diethoxy-methan L&Ct

111 3-Methyl-1-butanol L&Ct

112 2-Methyl-1-butanol L&Ct

113 4-Hydroxy-4-methyl-2-pentanon L&Ct, Tr&Rc

114 Acetaldehyd L&Ct

115 1,1,1-Tricloro-2-methyl-2-propanol L&Ct, Tr&Rc

116 [S(R*,R*)]-2,3-Butanediol L&Ct, Tr&Rc

117 1-Methoxy-2-propanol L&Ct

118 1-Butanol-3-methyl-, acetat L&Ct, Tr&Rc

119 Acid hexanoic, ethyl ester L&Ct, Tr&Rc




120
121
122
123
124
125

126

127

128
129
130
131
132

133
134
135

136

137

138
139
140
141
142
143
144
145
146

Acid 3-hydroxy-dodecanoic
Acid 4-amino-1,5-pentandioic
Acid octanoic, ethyl ester
Acid nonanoic, ethyl ester
Acid decanoic, ethyl ester

(2)-7,11-dimethyl-3-methylen-1,6,10-
dodecatrien

4-(2,6,6-Trimethyl-1-cyclohexen-1-yl)-3-
buten-2-on

2(4H)-Benzofuranon-5,6,7,7a-tetrahydro-
4,4 Ta-trimethyl-, ® -

Acid decanoic, ethyl ester

Acid 9-hexadecenoic

Acid tetradecanoic, ethyl ester
6,10,14-Trimethyl-2-pentadecanon
Acid cyclopropaneotanoic,2-[[2-[(2-

ethylcyclopropyl)methyl]cyclopropyl]methyl]-

,methyl ester
trans-f-Farnesen
Spathulenol
Salvial-4(14)-en-1-on

Bicyclo[3.1.1]hep-3-en-2-spiro-4’-
(1°,3’dioxan),7,7-dimethyl-

Acid (Z,2,2)-9,12,15-octadecatrienoic, ethyl
ester

Ethyl 9-hexadecenoat

Acid hexadecanoic, ethyl ester
Heptadec-8-en

S-Copaen-4a-ol
Benzen,1,1°-(1,2-cyclobutanedieyl)bis,trans-
Phytol

Phytol acetat
6,10,14-Trimethyl-2-pantadecanon
Hexadecan

L&Ct
L&Ct
L&Ct
L&Ct
L&Ct
L&Ct, Tr&Rc

L&Ct

L&Ct
L&Ct, Tr&Rc
L&Ct
L&Ct
L&Ct
L&Ct

L&Ct
L&Ct, Tr&Rc
L&Ct
L&Ct

L&Ct

L&Ct
L&Ct
L&Ct
L&Ct
L&Ct
L&Ct
L&Ct
L&Ct
L&Ct




147
148
149
150
151
152
153
154
155

156

157
158
159
160
161
162
163
164

165
166
167
168
169

170
171
172
173

174

175

Acid hexadecanoic, methyl ester

Isophytol

Hexacosan

Acid (Z,2)-9,12-octadecadienoic

Acic oleic

Acid (Z,2)-9,12-octadecadienoic, methyl ester
Acid 9-hexadecenoic, methyl ester
3,7,11,15-tetr-2-Hexadecen-1-ol

Acid 9,12-octadecadienoic, ethyl ester

Acid (Z,2,2)-9,12,15-octadecadienoic, ethyl
ester

Ethyl oleat

Acid octanoic, ethyl ester

Octacosan

Heptacosan

Acid hexanedioic, bis(2-ethylhexyl)ester
Tetracosan

1,2-Propanediol, 3(phenylmethoxy)-,diacetat

Acid hexanoic,2-ethyl-, 1,2-
ethanediylbis(oxy-ethanediyl)ester

2-Methyl-1-propanol
1,1-Diethoxy ethan
3-Methyl-1-butanol
Octanal

6-Hydroxy-9-[tetrahydro-2H-pyran-2-yl]-9H-
purin

a-Guaien
Aromadendren
S-Curbeben
2-Decenyl acetat

2-(3-isopropyl-4-methyl-pent-3-en-1-ynyl)2-
methyl-cyclobutanon

L&Ct
L&Ct
L&Ct
L&Ct, Tr&Rc
L&Ct, Tr&Rc
L&Ct
L&Ct
L&Ct
L&Ct
L&Ct

L&Ct
L&Ct, Tr&Rc
L&Ct
L&Ct
L&Ct
L&Ct
L&Ct

L&Ct

Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc

Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc

Tr&Rc




176

177
178
179

180
181

182
183
184
185
186
187
188
189
190
191
192
193
194
195

196
197
198
199
200
201
202

1H-Cycloprop[e]azulen,l1a,2,3,4,4a,5,6,7b-
octahydro-1,1,4,7-tetramethyl-,[1aR-
(laa,4a,4ap,7ba)-

1H-Cycloprop[e]azulen,decahydro-1,1,7-
trimethyl-4-methylen,[1aR-
(laa,4ap,7ap,70p,7ba)-

Acid 2,5-octadecadiynoic, methyl ester
Ethyl iso-allocholat

Naphthalen, 1,2,3,5,6,8a-hexahydro-4,7-
dimethyl-1-(1-methylethyl-10-,(1S-cis)-

Isoaromadendren epoxid

9-lsopropyl-1-methyl-2-methylen-5-
oxatricyclo-[5.4.0.0(3,8)]Jundecan

Isogeraniol
3-(4-Methylphenylmethyl)pyridin
1-Ethyl-2,3,4,5,6-pentamethylbic
1-Chloro-5-cyclohexyl-1,5-dyphen
Methanon, (4-bromophenyl)phenyl

Acid 2,5-octadecadiynoic, methyl ester
Acid 12,15-octadecadiynoic, methyl ester
Acid hexadecanoic, methyl ester

Acid pentadecanoic, ethyl ester

Acid pentadecanoic-14-methyl-, methyl ester
Acid n-hexadecanoic

Acid 9,12,15-octadecadienoic, 2,3-
dihydroxypropy lester, (Z,2,2)-

Ethyl-9-hexadecenoat

Acid 5,8,11,14,17-eisosapentaenoic, methyl
ester, (all 2)-

Acid hexadecanoic, ethyl ester
(3-dimethylamino-phenyl)-phenyl-
1-Adamantylidenevinylidenyl-2-et
Cyclohexanmethyl dichloacetat
Acic linoleic, ethyl ester

Methyl 9,9-dideutero-octadecanoat

Tr&Rc

Tr&Rc
Tr&Rc
Tr&Rc

Tr&Rc
Tr&Rc

Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc

Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc
Tr&Rc




203 1-Heptadecanol Tr&Rc
204 Acid heptadecanoic, ethyl ester Tr&Rc
205 Eicosan Tr&Rc
206 Tetratetracontan Tr&Rc
207 2-Benzoyloxy-1-(2-benzoyloxy-5-m Tr&Rc
208 Acid hexanedioic, dioctyl ester Tr&Rc
209 Docosan Tr&Rc
210 Acid 9,12-octadecadiynoic, ethyl ester Tr&Rc
211 Ethyl oleat Tr&Rc
212 Acid (E)-9-octadecadiynoic, ethyl ester Tr&Rc
213 1-Heptatriacotanol Tr&Rc
214 Acid 6,9-octadecadiynoic, methyl ester Tr&Rc
215 Ethyl iso-allocholat Tr&Rc
2-[4-methyl-6(2,6,6-trimethylcyclohex-1-
enyl)hexa-1,3,5-trienyl]cyclohex-1-en-1-
216 carboxaldehyd Tr&Rc
Acid 1,2-benzendicarboxylic, diisooctyl ester

Két qua nghién ciru tac dung sinh hoc cay Sam Viét Nam

Nhiing nghién ctu vé duoc Iy thuc nghiém cia SVN di duoc bét dau tir nhimg nam 1978
boi Pon vi Nghién ctru chuyén dé Sam K5 (sau d6i la Trung thm Sam Viét Nam truc thuoc Bo Y
Té va nay 12 Trung Tam Sam & Duoc liéu TP. HCM, truc thudc Vién Dugc Liéu) ciing phdi hop

véi cac don vi nghién ctru trong va ngoai nudce va dugc chia lam 3 giai doan chinh:
Giai doan tir 1978-1992

Trung Tam Sam Viét Nam phdi hop voi Vién Y Duogc hoc Dan toc TP.HCM va Khoa
Duoc, Pai hoc Y Duge TP. HCM di thuc hién khao sat tinh an toan va mot sé tac dung dugc ly
thuc nghiém cua than ré-ré ca va sinh khéi tir nudi cdy mé SVN trén hé than kinh TW, trén hé noi
tiét, trén chirc niang gan, trén stc dé khang khong dic hiéu cua co thé va trén mot s bénh ly chuyén
hoéa nhu: dai thio duong, xo vita ddng mach. Pdi twong nghién ciru trong giai doan nay 1a bot chiét

toan phan, saponin tir than ré va ré ca SVN va bot sinh khéi tir nudi cdy mé SVN.

Nhitng két qua nghién ctru trong giai doan nay khong duoc phép cong bd trén céc tap chi

trong va ngoai nudc (theo yéu cau cia co quan cha quan 13 Bo Y Té), duoc luu giit dudi dang tai



liéu mat va chi duoc thé hién trong cac bao cao nghiém thu qua timg giai doan. Két qua nghién
ctru dugc ly thuc nghiém cho thiy bot chiét, saponin tir than ré-ré va sinh khéi tir nudi ciy mo
SVN c6 tinh an toan, thé hién tac dung ting luc, chéng nhugc sirc (Nghiém phap chudt boi kiét
strc cua Brekhman va nghiém phap chuét leo day cua Cabureb), thé hién tac dong trén hé than kinh
TW tuy theo liéu str dung (liéu thap kich thich va liéu cao tc ché). Bot chiét va saponin SVN ¢
tac dung phuc hdi hoat dong ndo bo qua tac dung rat ngan tiém thai thanh 1ap phan xa co diéu kién
va rdt ngan giai doan phuc hdi phan xa. SVN c6 tac dong diéu hoa hoat dong tim mach, theo huéng
kich thich dan truyén xung dong than kinh tim, nang cao huyét ap trong cac truong hop ha &p trén
mo hinh gy mat méu. Bot chiét va Vién ngam SVN thé hién tac dung phong chéng xo vira dong
mach (thuc nghiém Triton WR-1339) theo co ché giam cholesterol huyét, giam lipid toan phan va

lipoprotein, tang ham lugng HDL-cholesterol.

Bot chiét SVN c¢6 tac dung noi tiét té sinh duc (tac dung kiéu androgen va tac dung kiéu
estrogen), thé hién trén ca hai co dia chudt binh thuong va chudt bi suy nhuoc sinh duc do cat bo
2 tinh hoan hay cét bo hai budng tring. Khi so sanh tac dung caa SVN véi Nhan sam & cung liéu
st dung thi tac dung noi tiét tb sinh duc ciia SVN thé hién dién hinh hon. Phuong cach tac dong
noi tiét cua SVN duogc ching minh thdng qua truc tuyén yén-tuyén noi tiét (khao sat trén co dia

chudt nhat tring bi hity tuyén yén).

Bot chiét SVN ¢ tac dung lam ha duong huyét trén thyc nghiém gay qua tai glucose & tho
bi bénh canh dai thao dudng va thuc nghiém cat bo toan phan tuy tang ¢ ché theo phwong phap
ciia Von Mehring va Minkowski, cé tac dung hiép luc vai sulfamid ha duong huyét (Diabinese®)
va insulin, kéo dai thoi gian c6 tac dung ha duong huyét caa insulin 2-3 gid hon so véi chi ding
insulin. Tac dung hiép luc caa SVN vai cac thude tri dai thiao duong mang lai ¥ nghia vé diéu tri
va vé kinh té nhu giam bot lidu va sé 1an sir dung céc thudc tri dai thao duong, do d6 giam bot tac
dung phu va doc tinh cua cac thudc tri dai thao duong khi ding dai ngay, gép phan nang cao thé
trang bénh nhan do tac dung bé va ting cuong chirc ning giai doc caa gan va gop phan giam chi
phi diéu tri bénh dai thao duong.

Mot trong nhitng tac dung ndi bat cua SVN Ia tac dung chéng stress, da duoc nghién ciu
rat sém trén stress chiéu xa (gay nhidm Cobalt) hay stress nhiét do (stress nong 37 °C va stress
lanh 5 °C). Két qua cho thay bot chiét SVN c6 tac dung bao vé co thé stc vat thir nghiém chong

lai tac hai cua tia xa, gidp hdi phuc lai s6 lwong hong ciu, bach cau va tiéu cau, lam gia ting



ngudng dap (ng cua sdc vat thir nghiém dbi vai stress nhiét do, duy tri sy phat trién binh thuong
cta stic vat thir nghiém thé hién qua su ting thé trong, ting sb luong hdng cau, ting thoi gian boi
cua stc vat. Co ché tac dung chdng stress so bd dugc xac dinh 1a SVN 1am ting sinh téng hop
corticoid cua tuyén thuong than do d6 1am gia ting cac dap ung thé dich caa co thé. Tuy nhién,

nhitng két qua trén 1a tac dung chéng stress ciia SVN dbi vai cac stress vat ly.

Bot chiét SVN thé hién tac dung khang khuén dic hiéu trén cac chang vi khuan gay bénh
viém hong Staphylococcus va Streptococcus (duoc phan lap tir bénh pham). Pay 1a mot trong
nhitng tac dung dic hiéu ndi bat caa SVN khi so sanh vi Nhan sam va mot sé cay thudc thudc ho
Avraliaceae khéc. Tac dung khang khuan ciia SVN tuong duwong véi mot sé khang sinh théng dung
va khong gay anh hudng trén hé vi khuan lanh tinh ¢ rudt nhu cac khang sinh. Vé mat khoa hoc,
tac dung khang khuan va khang nam cua SVN, dic biét 1a cac hop chat polyacetylen la nhiing tién
dé cho cac nghién ctu tiép theo trén hé mién dich va lam co so cho ché pham Vién ngam SVN

(Vinaginseng pastille) trong diéu tri cac truong hop viém hong hat méan tinh.

SVN thé hién tac dung bao vé gan trén thuc nghiém gay ton thuong gan cap bang CCls
(chugt cdng trang), KMnOy (thé), hay man bang ethanol (chudt nht trang), ho trg su tai tao té bao
gan, duy tri chirc ning sinh hoa cta gan, wc ché sy gia ting cac transaminase sGOT, sGPT va kich

thich hoat dong caa hé théng cytocrom-P450 trong ty thé gan.

Bot chiét SVN c6 tac dung khang viém man trén thuc nghiém gay u hat bang céach cay bong
cotton, c6 tac dung giam dau trén thyc nghiém gay dau xoin bung bang acic acetic hay do dia néng
(hot-plate). Co ché tac dung khang viém thé hién thong qua tuyén yén-tuyén thuong than, gia ting
hoat dong tang tiét corticoid cua tuyén thuong than va tac dong khdng con trén chudt di bi huy

tuyén yén.

Mét trong nhitng dot pha va nd luc I6n caa nhdm nghién ctu trong giai doan nay la viéc
nghién ciru tao sinh khéi tir than r& SVN thanh cdng, tao tién dé cho céc nghién ctu thanh phan
héa hoc ciing nhu tac dung sinh hoc va cho cac cong trinh nghién ctiu tao sinh khdi SVN trong
giai doan hién nay. Sinh khbi SVN c6 nhiing tac dung duoc Iy chinh twong ty nhu than ré va ré ca
SVN nhu:

o Téc dung trén hé than kinh TW tuy thudc liéu sir dung: Kich thich hé than kinh TW ¢ liéu thap

va tc ché & liéu cao.



Tac dong kéo dai thoi gian chiu dung cua stc vat thir ddi véi stress ndng va kich thich sy sinh

O

téng hop corticoid.

Téc dung noi tiét t6 sinh duc thé hién 13 trén co dia bi suy nhuoc sinh duc va & khoang liéu

O

nho.
o Thé hién tac dung tang luc-chéng nhuoc sire theo co ché twong tu nhu than ré va ré ca SVN.
o Thé hién tac dung phong chng xo vira dong mach.

Tuy nhién, sinh khdi SVN thé hién mot sé diém khéc trong tac dung duoc Iy so véi than ré

va ré ca SVN va c6 thé 1am tién dé cho céc thir nghiém 1am sang tng dung sau nay nhu:

o Téac dung ting huyét 4p nhanh va thé hién rd trén co dia binh thuong trong khi than ré va ré ca
SVN khdng anh hudng trén co dia binh thuong ma chi thé hién rd trén co dia bi ha ap. Pay Ia

diém can chd y néu str dung sinh khbi SVN trén 1am sang.

o Téc dung ha dudng huyét trén thuc nghiém gay bénh canh dai thao duong cua sinh khdi SVN
thé hién rd ¢ liéu thap trong khi liéu cao c6 chiéu hudng lam ting dudng huyét, nguoc lai tac
dung ha dudng huyét cua than ré va ré ca SVN dién hinh theo huéng tac dung ting theo liu

st dung. Do d6, can luu ¥ vé liéu lugng sir dung sinh khdi SVN trén 1am sang.

o Hoat chat quyét dinh tac dung duoc 1y cua sinh khéi SVN ngoai thanh phan saponin tuong tur
nhu r&-than r& SVN con do su hién dién caa ham luong lipid cao trong sinh khéi (1,92% > 3
lan so véi ré-than ré SVN la 0,53%). Thanh phan acid béo c6 tac dung sinh hoc nhu acid

linoleic, acid linolenic chiém ty 18 cao trong sinh khdi tuong ty nhu ré-than ré SVN.
Giai doan tir 1993 dén 2012

Nhiing cong trinh nghién ciru trong giai doan ndy chu yéu duoc thuc hién qua céc hop tac
qudc té véi Ba Lan, Nhat Ban, Phép,...va dinh huéng vao tac dung cia SVN trén nhitng bénh ly
phd bién trong thoi dai hién nay nhu: trdm cam, stress, suy giam mién dich, 140 hoa, ton thuong
gan do stress oxy hoa, ung thu. Pdi twong nghién ctru chinh trong giai doan ndy gém ca phan trén
mit dat (14 SVN) va phan dudi mat dat (than ré va ré ci SVN).

Song song Vvéi nhitng nghién ctu trén, nhitng nghién ctiu vé co ché tac dung va xac dinh
hoat chat quyét dinh tac dung ciia SVN ciing duoc thyuc hién. Viéc xac dinh vai tro ciia majonosid-

R2 trong tac dung duoc ly cua SVN la moét trong nhirng muc tiéu nghién ciru dugc quan tdm xuyén



suét trong cac nghién cau cua giai doan nay boi vi day 1a hop chat méi thudc nhém ocotillol
saponin, chua dugc phan 1ap trong Nhan sdmva maot s6 loai Sam tiéu biéu cua thé gidi, hién dién
v6i ham luong rat cao trong SVN va chua c¢6 cac cong bd vé hoat tinh sinh hoc hay tac dung duoc
ly. Nhitng nghién ctru vé majonosid-R2 dang thu hat sy quan tim va dau tu nghién ciiu tiép tuc

cua thé gigi bén canh nhitng ginsenosid trong Nhan sam.

Trong giai doan ndy cd rat nhiéu két qua nghién ciru da dugc cong bd trén cac Tap chi khoa
hoc hoac cac Hoi nghi khoa hoc cé uy tin trén thé gidi nhu: Life Sciences, USA, Pharmacology,
Biochemistry and Behavior, USA, Phytomedicine, USA, Planta Medica, Biological

Pharmacological Bulletin, Japan, Japanese Journal of Pharmacology, Japan, Cancer Letters, USA.

- Hoi nghi qudc té vé Ginseng té chirc & Seoul, Han Quéc (1998). Céc hoi thao quéc té vé
Ginseng hay Duoc liéu (Tokyo, 1989; Canada, 1994; btic, 1998; Hong kong, 1999; Seoul-Han
Quéc, 2002; Pharmalndochina, Toyama-Nhat Ban 2006; Tawangmangu-Indonesia 2014).

- Céc hoi nghi Duoc hoc va Dugc 1y toan qudc hang nam cta Nhat Ban (1993-1998, cac

abstract).
To6m tit nghién ciru tac dung sinh hoc caa than ré va ré ca (Tr & Rc)

Két qua nghién cau noi bat trong giai doan nay 1 tAc dung chdng stress, tc dung ting
cuong mién dich, tac dung khang u ciia SVN va xac dinh co ché tac dung cua hoat chat majonosid-
R2.

Phét trién tir két qua cua giai doan trude, dinh hudng nghién cau tiép duge dat ra cho tac
dung chéng stress cia SVN trong diéu tri tng dung 1a: SVN c¢6 tac dung cai thién ddi véi nhiing
bénh ly gay bai nhitng kich thich stress thudc vé tam 1y nhu loét da day, réi loan gidc ngu, lo au,
tram cam? Cac stress tam 1y duoc st dang trong nghién ctu bao gdm: stress cd lap (isolation
stress), stress tam Iy sir dung hop truyén tin giao tiép (communication box) thuc hién trén chuot
nhat tring va stress gay so hii co diéu kién (conditioned fear stress) thuc hién trén chuot cong
trang. SVN (bot chiét, saponin) thé hién tac dung chéng stress tam Iy dic hiéu hon Nhan sim qua
viéc diéu chinh vé binh thudng céc rdi loan vé hanh vi (freezing behavior), giac ngu, lo au, trim
cam, loét da day gay boi stress. Tac dung chdng stress caa SVN twong tu nhu cac thube dbi chiéu
diazepam (thudc an than, giai lo thugc nhém benzodiazepin) hay desipramin (thudc chdng tram

cam 3 vong, tricyclic) va fluoxetin (thuéc nhém tc ché thu thé serotonin). Nhiing dit liéu thu thap



da khang dinh majonoside-R2 1a mot trong nhitng hoat chat chinh quyét dinh cho nhiing tac dung
dic hiéu caa SVN khac véi Sam Triéu Tién. Dat co s tir cau tric hda hoc cua majonoside-R2 véi
nhan steroid twrong tu nhu neurosteroid, két qua nghién ciru vé co ché tac dung chdng stress trén
céc rdi loan v& hanh vi cho thdy majonoside-R2 thé hién tac dong twong tu nhu neurosteroid chu
van trén hé thbng GABAA. Ngoai ra, stress tam Iy con gay ton thuong oxy hoa trén té bao ndo nhu
gia tang ham lugng malondialdehyd (MDA), giam glutathion (GSH) noi sinh, tang su tao thanh
nitric oxide (NO, gay ton thuong oxy hoa do sy chuyén héa NO thanh peroxynitrite). Saponin
SVN thé hién hoat tinh chéng oxy hda in vitro [39], trong d6 majonoside-R2 thé hién tac dung
chéng oxy hoa in vivo bao vé té bao ndo trudc tén thuong oxy hoda gay boi stress tam ly qua viéc
diéu chinh vé mirc binh thuong ham luong MDA, NO va GSH.

Bot chiét va saponin SVN c6 tac dung cai thién nhan thic, tri nhé trén cac thuc nghiém mé

cung nudc hay phan xa tranh né thu dong (nhu step-down test va passive avoidance test).

Nghién ciu tiép tuc vé tac dung bao vé gan ciia SVN di ching minh co ché bao vé té bao
gan cua SVN tuong ty nhu silymarin (mot hdn hop céc hoat chat dwoc chiét xuat tir cay Silybum
marianum c0 tac dung bao vé gan dién hinh) theo huéng chdng oxy hod, &rc ché su tang phan tng
peroxy hoé lipid trong gan, tc ché sy ting glutathion-S-transferase, ¢c ché su tao thanh TNF-a
(tumor necrosis factor) gian tiép thong qua cac dai thuc bao duoc hoat hda, tc ché su hoai tir gay
chét t& bao, 1am giam sé luong cac thé hoai tir (apoptotic bodies), tc ché sy phan manh ADN
(DNA fragmentation) va giam dam do chromatin (chromatin condensation) trong nhan té bao.
Majonosid-R2 dugc xac dinh la hoat chat quyét dinh tac dung bao vé gan cia SVN.

Mot trong nhitng tc dung noi bat cua SVN la téc dung kich thich chirc nang mién dich
khong dic hiéu cua co thé da dugc chitng minh qua nhiéu thuc nghiém. Majonoside-R2 1am ting
phan suat séng sau 72 gid cua chudt ddi véi doc tinh cap caa Escherichia coli ATCC 25922. Bot
chiét SVN va majonoside-R2 lam gia ting chi sé thuc bao cua bach cau trén cac thuc nghiém in
vitro va in vivo; 1am ting trong luong co quan lién quan dén mién dich (lach va tuyén wc), lam
tang chi sb thuc bao cua chudt bi gay suy giam mién dich boi cyclophosphamid (thubc st dung
trong hoa tri ung thu). Ngoai ra, stress tdm ly ngoai viéc gay ra nhirng rdi loan chirc niang va thuc
thé, con gay suy giam hé mién dich dan dén nhitng bénh ly do suy giam strc dé khang cua co thé.
Téc dung kich thich min dich dugc xac dinh 1a mét trong nhiing chi tiéu dé danh gia tac dung

chéng stress cua cac cay thudc va cua nhiing hoat chat adaptogen c6 ngudn gbc tir tw nhién. Bot



chiét SVN va majonosid-R2 duoc chirng minh 1am gia ting nhirg dap ang mién dich va diéu hoa
su e ché mién dich gy boi stress trén suc vat thir nghiém. Nhiing két qua nay cang cb thém di

liéu cho tac dung chdng stress tam ly caa SVN.

Thuc nghiém sang loc cac chat du phong khang ung thu do héa chat trén 6 saponin phan
lap tr SVN cho thidy majonosid-R2 thé hién tac dung tc ché dién hinh nhat trén khang nguyén
Epstein-Barr virus dugc hinh thanh boi chit 1am ting sy phat trién cua ung thu 12-O-
tetradecanoylphorbol-13 acetat (TPA) trén té bao Raji [49]. Majonoside-R2 thé hién tac dung trc
ché su tao thanh cac u nha trong thuc nghiém gay ung thu da hai giai doan trén chudt nhat trang
st dung 7,12-dimethylbenz[a]anthracen (DBMA) 14 chét kich hoat va 12-O-tetradecanoylphorbol-
13 acetat (TPA) hay fumonisin B1 (chat mycotoxin chiét xuat tir Fusarium moniliforme) I1a chat
lam tang su phat trién cta ung thu. Majonoside-R2 thé hién tac dong wc ché ca giai doan bat dau
va giai doan tién trién cia ung thu biéu md da chudt duoc gay bang nitric oxid NOR1 Ia chat kich
hoat va phdi hop vai 12-O-tetradecanoylphorbol-13 acetat (TPA) la chat 1am tang sy phat trién
ctia ung thu hay bang su phdi hop peroxynitrit véi TPA.

Majonoside-R2 thé hién tac dung Gc ché su tao thanh cac u ting san ¢ gan trong thuc
nghiém giy ung thu gan hai giai doan trén chudt nhat tring sir dung N-nitrosodiethylamine (DEN)

la chat kich hoat va phenobarbital (PB) la chat lam ting sy phét trién caa ung thu.

Nhiing két qua nghién ctru trén tac dung chdng stress tam Iy c6 thé lam tién dé cho viéc st
dung SVN trong diéu tri phuc hdi nhiing tén thuong bénh ly gay bai nhitng yéu t6 stress thudc vé
tam Iy, mot can bénh kha pho bién cua thoi dai hién nay. Nhitng két qua nghién ciu trén tac dung
kich thich chirc nang mién dich khong dac hiéu caa co thé va tac dung khang u c6 thé lam tién dé
cho viéc sir dung SVN trong diéu tri phuc hdi nhitng tén thuong bénh ly gay bai stress tam ly, hd

trg liéu phép hoa tri trong diéu tri ung thu va gbp phan nang cao thé trang tong quét cia bénh nhan.
To6m tit nghién ciu tac dung sinh hoc ciia phan trén mit dat (La & Ct)

V& Duy Huén va cs. (2003) da phan 1ap va xac dinh cdu triic 19 hop chat saponin khung
dammaran trong 1a SVN véi 8 saponin c6 ciu tric méi duoc dit tén 14 vinaginsenoside-L1-L8 va
11 saponin da dugc chiét tach tir than r& va ré ci ciia SVN va cic loai Panax khac, riéng
gypenoside-IX 1an dau tién duoc phan 1ap tir Gynostemma pentaphyllum. Cac saponin dan cht
ctia protopanaxadiol chiém ty 1¢ cao so voi saponin dan chat clia protopanaxatriol va saponin c6

c4u tric vong ocotillol chiém ty 1¢ thip. Cac saponin dan chét cua acid oleanolic chua dugc phat



hién. D6 1a tién dé cho nhiing nghién ctru tiép theo vé tac dung dugc 1y cua 13, ngudn nguyén licu

“dé b lang phi, bé quén” khi thu hoach phan du6i mat dat.

Cong trinh nghién ctu vé tac dung duoc ly cua 14 SVN duoc thuc hién chi yéu dinh huéng
vao mot sb tac dung duogc ly tiéu biéu caa phan dudi mat dat trén hai ddi tuong 1a cao chiét tur 14

SVN va hop chit notoginsenoside-Fc.

Két qua nghién ciru duoc ly thuc nghiém cho thdy 14 SVN cd tinh an toan, thé hién tac
dung ting luc, chdng nhuoc sic (Nghiém phép chudt boi kiét suc cia Brekhman), thé hién tac
dong trén hé than kinh TW tly theo liéu sir dung (liéu thap kich thich va liéu cao tc ché), c6 tac
dung cai thién nhan thuc, tri nhé (thuc nghiém Step-down phdi hop véi gy suy giam tri nhé bang
scopolamine), tac dung phuc hdi vé binh thuong thai gian ngu bi rat ngan bai stress, ¢ tac dung
giai lo au, chong tram cam (thuc nghiém stress tam ly), c6 tac dung bao vé gan theo huéng chong
oxy hda trén thuc nghiém gay ton thuong gan bang CCls. Hoat chat notoginsenoside-Fc quyét dinh

mot s6 tac dung caa 1a SVN.

T6m lai, 14 SVN ciing thé hién mét s tac dung duoc Iy tiéu biéu cua than ré -r& ci SVN,

mé ra tiém nang ¢ng dung cua la SVN trong viéc cham soc suc khoe cong dong.
Giai doan tir 2013 dén nay

Tom tit nghién cieu tac dung sinh hoc cia Tr & Rc va than ré va ré ca ché bién (Tr & Rc
CB

Tac dung tiang luc

Trong thir nghiém boi ctia Brekhman va md hinh bé boi c¢6 thé diéu chinh duoc ap dung
trén chudt dé khao sat tac dung cua chiét xuat Sam Viét Nam trong 6 nam tudi sau khi udng lidu
duy nhat hozc liéu lap lai trong 7 ngay hoic 14 ngay ¢ céc liéu 10, 50 va 100 mg/kg. Két qua cho
thay chiét xuat Sam Viét Nam & cac liéu khao sat kéo dai dang ké thoi gian boi cia chudt trong ca
hai thir nghiém so véi 16 d6i chimg. Dic biét, liéu 50 mg/kg sir dung trong 7 ngay lién tuc co ty 18
thoi gian boi ting dang ké (60%) so vai chiét xuat nhan sam (Panax ginseng) 50 mg/kg (p<0,05)
trong thur nghiém boi ctia Brekhman (Quyen et al., 2015). Vién Bao Linh Sdm c6 chira 100 mg
cao dinh chuan S&m Viét Nam (twong Gng véi 249 mg nguyén licu Sam Viét Nam) ¢ liéu 1 vién
va 2 vién/kg ¢ tac dung 1am tang thoi gian boi caa chudt thé hién tac dung tang luc-phuc hoi sic

trong nghiém phéap chuot boi kiét strc cua Brekhman (Mai Thanh Chung va ctv., 2020)



Tac dung khang ung thw

Nam 2014, Le va cong sy nghién ctu tac dung quét goc tu do va tc ché ting sinh té bao ung
thu cua cac thanh phan hoa hoc cia Sam Viét Nam ché bién. Sau khi ché bién, cac thanh phan
ginsenosid phan cuc nhu Rb1, Re, Rd, Re va Rgl bi phan huy, nhiing thanh phan kém phan cuc
nhu Rg3, Rg5, Rk1, Rk3 va Rh4 thi gia ting. Nhitng saponin loai ocotillol thi twong dbi bén véi
nhiét. Két qua cho thay kha ning quét gbc tu do DPPH ting sau 20 gid xtr ly; kha ning tc ché ting
sinh té bao ung thu phdi A549 ciing ting. Do d6, kha ning wc ché ting sinh té bao ung thu cua
Sam Viét Nam dudng nhu ¢6 lién quan dén thanh phan cua saponin loai protopanaxatriol. Sau 1
nam, cac nghién ciu chi tiét cua tac gia ciing cho két qua twong tu. Két qua cho thiy ham luong
ginsenosid bi phan huy ting gap 3 1an khi nhiét d6 tang tir 105 °C dén 120 °C. Tuy nhién, kha ning
trc ché tang sinh té bao ung thu cua chang lai gia ting. Hiéu qua tc ché tang sinh té bao ung thu
dat cuc dai sau 12 gio xtr ly (Le et al., 2014; Le et al., 2015).

Tac dung bao vé than

Gan day, tac dung bao vé than cua SAm Viét Nam di dugc bao cao tir nhém nghién ciu cua
Viét Nam va Han Québc. Sam Viét Nam cd kha nang 1am giam dang ké tac dong gay doc than cua
cisplatin trén mé hinh té bao than LLC-PK1 c6 ngudn gdc tir lon. Hon nita, 7 hop chat bao gom
20(R,S)-ginsenosid Rh2, 20(R,S)-ginsenosid Rg3, ginsenosid Rk1, ginsenosid-Rg5 va ocotillol
genin da dugc phan 1ap tir Sam Viét Nam ché bién ¢ diéu kién téi uu hoa (120 °C, 12 gid) ¢ kha
nang bao vé than chdng lai doc tinh cuaa cisplatin. Trong d6, dang R cua ginsenosid Rh2 va Rg3 c6
gia tri RCso (Nong do phuc hoi-recovery concentration) lan Iuot 12 6,67 + 0,42 pM va 8,39 + 0,3
1M, trong khi dang S cua ginsenosid Rh2, Rg3, va Rk1 ¢ tac dung bao vé yéu hon vai RCso dao
dong tir 46,15 dén 88,4 pM. G-Rg5 va ocotillol 1a nhiing saponin dic trung cia Sam Viét Nam c6
RCso cao hon (twong tng 1a 180,83 + 33,27 va 226,19 + 66,16 uM). Tir két qua nay cho thay Sam
Viét Nam d qua ché bién va mot s6 hop chat tir S&m Viét Nam ché bién c6 kha nang cai thién ton

thuong than do doc tinh cua cisplatin (Vu et al., 2019).

Panaxynol mét hop chét polyacetylen c6 trong tinh ddu Nhan sam, ciing dugc phan 1ap tir Sam
Viét Nam duogc ching minh ¢6 tac dung ngin ngira ton thuong than do cisplatin gay ra trén mo
hinh in vitro va in vivo. Panaxynol ¢ nong d6 trén 0,25 uM da ngin ngira sy chét caa té bao than
lon LLC-PK1 do cisplatin gy ra. Bang ky thuat nhuém annextin V két hop véi Alexa Fluor 488,

céc té bao LLC-PK1 duoc xir ly bang cisplatin ¢6 su ting s6 luong té bao apoptosis, trong khi tién



xt ly véi panaxynol ¢ ndng d6 2 va 4 uM 1am giam hién twong ndy. Nghién ctru ciing da kiém tra
tac dong cua cisplatin va panaxynol 18n sy biéu hién cia mot sé protein bang ky thuat western blot
cho thay cisplatin 1am tang dang ké qué trinh phosphoryl héa c-Jun N-terminal kinase (JNK), p38
va cleaved-caspase 3. Trong khi tién xtr ly v6i panaxynol & nong d6 2 va 4 uM di lam dao nguoc
su biéu hién cua p-JNK, p-p38 va cleaved-caspase 3. Trén md hinh chudt gay ton thuong than
bang cisplatin, panaxynol cai thién tinh trang sut can cua chudt, mét sé thdng s chire ning than
va giam biéu hién mRNA cua cac chat trung gian gay viém. Tir nghién ctu nay cho thay, tac dung
bao vé than cua panaxynol dugc phan 1ap tir SAm Viét Nam lan dau tién da dugc ching minh (Lee
etal., 2019).

To6m tit nghién ciu tac dung sinh hoc cia L &Ct

Tir dé tai nghién ctiu khoa hoc cia S KHCN Tinh Kon Tum tir nim 2019, 22 hop chat gom:
14 saponin, 1 serquiterpen, 1 phytosterol, 1 flavonoid, 1 flavonoid gan dudng, 2 hop chat nhém
fufural, 1 dudong don va 1 nucleic acid gan duong. Vi 08/14 saponin 1 hop chat méi lan dau tién

phat hién trong loai.

07/08 hop chat ngoai saponin, déu dugc phat hién dau tién trong loai. Trong d6 panaxolid, mot

sesquiterpen lacton 1a hop chat méi lan dau tién duoc tim thay trong ty nhién.

Qua d6 d4 thir tac dung doc té bao trén dong té bao ung thur biéu mo gan nguoi HepG2 va té
bao thudng nguyén bao soi (fibroblast) bang thir nghiém SRB cua 11 hop chit phan lap dugc bao
gom 9 hop chat saponin, 1 phytosterol va panaxolid véi ching duong 1a camptotecin. Két qua cho
thay chi c6 panaxolid thé hién kha ning wc ché dong té bao HepG2 cao nhét véi gié tri 1Cso 12

63,8uM va it gay doc trén té bao thuong.
Xu hwéng phat trién cac dong san pham méi c6

Hién nay, cac cdng ty san xuat cac san pham vé SVN déu c6 xu hudng md phong theo cac dong
san pham hién c6 caa Sam Han quéc nhu cac dang ruou, tr, cao sam hoac phdi véi cac vitamin
dé dua ra cic dang nudc udng ting luc, vién nang tang lyc...Chung quy van ding lai ¢ dang san
pham cham soc sirc khoe. M6t vai ¢ong ty nghién ciru san xuét cao dinh chuan SVN, vién ngam,
vién sui SVN nhung vin dung mui huong cia S&m Han qudc nén chua thé hién tinh dic thi cho
cac san pham nay. Hién nay da c6 nhom nghién ctru dé tong hop ra mui huong dic trung cho SVN

dé khic phuc van d& nay. Ngoai ra, da ¢c6 nhém nghién ctu vé dang sdm ché bién bang phuong



phap hap & nhiét ¢ cao 100-105 °C theo hudng ting cuong tac dung phong chong ung thu cia

SVN. Tuy nhién do ngudn nguyén liéu van con han ché, gia nguy@n liéu van con cao nén céc san

pham tir SVN van chua that sy phé bién va dén tay ngudi tiéu dung véi gia thanh hop 1y hon. Do

do6 viéc phat trién va mé rong ving trong, ciing nhu nghién ciru tao ngudn nguyén liéu bang ky

thuat nudi cdy mé té bao can quan tdm nhiéu hon.
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