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Summary
With regard that as a water-soluble pro-drug form of paracetamol, propacetamol is prefered in post-
operative care and is delivered by 1.V for its ready conversion into paracetamol and diethyiglycin in the
blood by plasma esterases (1 g of propacetamol is equivalent to 0.5 g of paracetamol), and thereby, the
gesic onset of prc ol is more rapid than paracetamol given orally, ... this study was aimed to
improve the synthesis process of propacetamol from paracetamol. By using mixed anhydride prepared
from monochloroacetic acid and acetic anhydride, the overall yield was 25.8%. The structures of all the
compounds were determined by IR, MS, NMR. The content of 4-(acethylamino)pheny! (diethylamino)
acetate hydrochloride of the synthesized propacetamol hydrochioride was 99.6% (calculated on the

dried substance).

Keywords: Propacetamol; paracetamol; prodrug; mixed anhydride.

Pat van dé

Hién nay, paracetamol 13 thubc gidm Gau, ha
sbt dugc st dung phd bién nhéat do tinh an toan,
hiéu qua va dung nap tét clia thude déi véi ngudi
bénh 1. Trong mét sb trwong hop cin tac dung
nhanh: tré s6t cao, co giat, bénh nhan hén mé
khéng udng duoc, gidm dau sau phau thuat...
viéc nhanh chong dua paracetamol vao cho bénh
nhan c6 y nghia rat quan trong dé ha sét, giam
con dau R\ Tuy nhién, paracetamol la chat it tan
va dé b thily phan va oxy hoa trong nudc nén bao
ché va bao quan dang thubc tiém gap rt nhiéu
khd khan, Ding trwde yéu cAu nay, tién thube
propacetamol d3 dugc tdng hop va dua vao st
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dung rong rai dudi dang thubc bt vé khudn dé
pha tiém. Propacetamol la mét tién chét sinh hoc
clia paracetamol. Chét nay duoc thity phan nhanh
chong béi cac enzym esterase trong huyét trong
va giai phoéng paracetamol ngay sau khi tiém tinh
mach hosc tiém bApH. Trong bao bao nay, ching
161 da nghién ciru cai tién quy trinh tng hop
propacetamol tir paracetamol ¢4 thé tng dyng dé
s3n xuat nguyén liéu nay tai Viét Nam,

Dbi twong va phwrong phap nghién
clru

Paracetamol (dat tiéu chuén USP 32; « 3 cac

héa chat can thiét khac duoc nhap tir @ - ~ ty
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Merck hodc Sigma-Aldrich. Phé héng ngoai (IR)
dwoc ghi trén may Perkin-Elmer, phd khéi lugng
(MS) duwoc ghi trén may Autospec Premler va
Agilent 6310 va phd phé cang hudng L hat nhan
'H-NMR duoc do trén may Bruker AV500 tai Vién
Héa hoc, Vién Han iam khoa hoc va cdng nghé
Viét Nam. Sic ky I&p mdng tién hanh trén ban
mdng Kieselgel 60 F,,, v&i hé dung méi thich

Téng hep héa hoc theo so @b sau:

hop dé theo doi qua trinh phan (ng va danh
gia @6 tinh khiét clia san pham téng hep va nhiét
A0 néng chay dugc do trén may EZ- Melt dwoc
thire hién tai Bo mon Cong nghiép duoc, Trudng
Bai hoc Droc Ha Néi. Kiém nghiém ham lugng
propacetamol hydroclorid theo tiéu chudn BP
2010 (chuén d6 trong méi truérng khan) tai Vién
Kiém nghiém thudc Trung wong (.

0 B
W CaHs 9, CH,

o _C=CHy-Cl X-cHyNL So-cHgn,

o ] CoHy [ CoHs

doroacetyl héa
(CHgNH HCUaceton
[ —_— —— Hel
NHAc NHAc NHAc NHAc
(PAPC)

Sor d6 1: Cac phén tng téng hop propacetamol hydroclorid tir paracetamol 1> ¢

Thwe nghiém va két qua

Téng hop
monocloroacetat (PAPC)

Ching 61 sl dyng 2 tac nhan:
monocloroacetyl clorid (CICH,COCI) va anhydrid
acetic monocloroacetic.

Vi tic nhén cloroacetyl clorid 1
Téng hop cloroacethyl clorid

p-acetamidophenyl

Bun héi luu hén hop gdm 10,0 g (0,106 mol)
acid monocloroacetic véi 11,0 ml SOCI, (0,148
mol) & nhigt d¢ 80°C trong 4 gi&r. Két thuc phan
rng, cét lay san phdm & phan doan 100-106°C.
Thu duoc 7,33 g monocloroacetyl clorid (hiéu
suat 61,2%). Sau d6, san phAm monocloroacety!
clorid dugrc dem thuc hién ngay phan tng téng
hop PAPC.

Téng hop PAPC

Hoa tan 6,0 g paracetamol (0,04 mol) trong
10,0 mi tetrahydrofuran (THF), thém 4,8 mi
pyridin (0,06 mol), khudy cho hdn hop tan hoan
toan. Sau dé, khdi phan ing dugc lam lanh xubng
dui 5°C va nhé tir ti cho dén hét 3,20 ml (0,04
mol) monocloroacetyl clorid. Sau qua trinh nhd
két thuc, phan trng dwoc khudy thém 3 gir niva.
Hén hep khi phan ing xong dugc cht dé loai bot
THF, sau dé rét ti tir hdn hop vao 50,0 ml nuwéc
da. Loc tda tao thanh, két tinh lai bing ethanol
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96%. Sy tha & 60°C trong 3 giv, thu dugc 7,31
g PAPC chét rdn mau tring, bong, xdp, t°, :183-
185°C (tai ligu © 185-186°C), hiéu suét: 80,2%:;
R,= 0,56 (CH,Cl,; MeOH = 20:1); IR (KBr), v,
(cm™): 3272,08° (NH,,). 176561 (C=0,,).
1665,68 (C=0, ), ESLFMS (m/z): 225,9((M-H)).
'H-NMR (500 MHz, DMSO-d,). & (ppm): 2,04
(3H, s, CH,C=0); 4,66 (2H; s ; -CH,CO-); 71
(2H; d; J = 9 Hz; H,, H,), 7,66 (2H; d; J = 9 Hz;
H, Hy): 10,02 (1H; s; -NHCO-).

Véi téc nhén acyl héa anhydrid acid hén
tap

Téng hep anhydrid acid hén tap

Pun hdi lvu hdn hop gdm 10,0 g acid
monocloroacetic (0,11 mol) va 12,0 ml anhydrid
acelic (0,13 mol) & 138-140°C trong 4,5 givr. Sau
d6 a8 ngudi va cAt hdn hop & 80°C dwdi ap suét
giam @& loai acid acetic cho t¢i khi thé tich con
khodng 20,0 ml. Thu dugc dung dich mau vang
nhat duoc sir dung ngay dé 1éng hop PAPC.

Téng hop PAPC

Hoa tan 6,0 g paracetamol (0,04 mol) trong
10,0 ml THF, thém 4,8 ml pyridin (0,06 mol), khudy
¢cho hén hep tan hoan toan, rdi nhé tir tie 20,0 mi
anhydrid acetic monocloroacetic vao dung dich,
ddng théri 1am lanh & 0-5°C. Sau khi phan ung két
thae, hén hop sau phan (ng dem cét dé loai bot
THF, sau dé rét tlr t& hén hop vao 80,0 mi nudc
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da. Loc ta tao thanh, két tinh lai bing ethanol
96%. Sy tia & 60°C trong 3 gi¢y, thu duoc 5,47
g PAPC chét rin mau tréng, bdng, xdp, t°, :183-
185¢C (tai lidu © 185-186°C), hidu suAl: 60,1%:
R,= 0,56 (CH,Cl,MeOH = 20:1); IR (KBr), v,
(cmr'): 3272,08° (NH, ), 176561 (C=O,).
1665,68 (C=0,_); ES-MS (m/z): 225,9 ([M-2H]).
'H-NMR (500 MHz, DMSO-d,), 5 (ppm): 2,04
(3H, s, CH,C=0), 4,66(2H; s; -CH,CO-); 7,1 (2H.

d,J=9Hz: H,, H,): 7.66 (2H, d, J = 9 Hz, H; Hy).
10,02 (1H; s; -NHCO-).

Néng cép quy mé téng hep PAPC

Tir hai quy trinh trén, chang t6i thay réng viéc
st dyng anhydrid hén tap c6 nhigu vu diém do
d6 chang tai tién hanh tdng hop PAPC v6i quy
mb 150 g/mé bang tac nhan anhydrid hdn tap véi
quy trinh nhu phan b.

Bang 1. Két qud tong hop PAPC tir paracetamol v&i nhén anhydrid hén tap

P tamol  Acld I PAPC Hiéu sust T,

ST © © AcOlm) (g 2 )
1 165,0 255,0 330,0 152,85 60,8 183 - 185
2 165,0 255,0 330,0 150,9 60,3 183 - 185
165,0 255,0 330,0 148,9 59,5 183 - 185
B 165,0 255,0 330,0 150,5 60,2 183 - 185

Nhén xét: Tl két qua cho thy, khi nang cap
quy md thi hiéu suét ctia qua trinh téng hop PAPC
tir paracetamol cho hiéu suét én dinh 60,2% véi
tac nhan anhydrid hén tap.

Téng hop propacetamol base

Phwong phép 1

Hoa tan 10,0 g PAPC (0,044 mol) vao 100,0
ml aceton & nhiét 9 45-50°C, sau @6 thém 15,1
g K,CO, (0,11 mot) khudy lién tyc dé K,CO, phan
tan déu, thém tiép 0,5 g Ki, khudy trong 30 phdt.
Sau @6 nhé tir tir 11,75 mi diethylamin (Et),NH
(0,11 mol) vao hdn hep. Sau khi nhé xong, tiép
tuc khudly thém 2 gir & nhigt d6 50°C. Khi két
thic phan ¢ng, d& ngudi, loc thu ty dich, sau
a6 cat kiét aé loai aceton va diethylamin du, thu
duoc 7,83 g propacetamol base dang diu, mau
nau do.

Phwong phdp 2

Cho vao binh chu mjt cb (loai 500 ml) 17,5
mi (C,H,),NH (0,17 mol), sau d6 dung dich nay
dugc 1am lanh bing nwoc da bén ngodi binh
cdu xubng < 15°C, suc khi N,. Tiép d6, them
tirng phén cho dén hét 10,0 g PAPC (0,044
mol) vao binh cu, khudy d&u lién tuc, khéng
ché nhigt 83 nhd hon 25°C. Sau khi qua trinh
thém hoan 1t, khdi phan tng dwoc khudy thém
2 gi& niva d& phan wng két thuc. Khéi phdn wng
sau doé duroc ct loai diethylamin dw, thu dugc
6,70 g propacetamol base thé dang dau, mau
néu dé.
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T hai phuong phap tao propacetamol base
W PAPC, ching ti thdy phuong phép 1 cho higu
suét cao hon va thich hgp dé nang cap quy trinh
& quy mé Ién.

Acid hoa tao propacetamol hydroclorid

Tién hanh theo 2 phuong phap:

Phwong phép 1

Dung HCI khi: Nhé tir tiv 26,5 mi H,S0, (0,5
mol) dac vao 58,5 g NaCl rdn (1 mo), khi HCI
sinh ra dugc dAn vao 1 binh ciu chiva khodng
150,0 ml aceton da duoc lam lanh. Sau d6,
hoa tan hoan toan 10,0 g propacetamol base
trong 40,0 ml aceton, thém (i tr dung dich HCI/
aceton (vira didu ché & trén) vao va khudy lién
tyc @én khi pH = 2 thi ngixng cho acid, tiép tuc
khuy trong khoang 30 phat cho phan tng hoan
toan. Tla sau d6 duoc lgc, riva biing aceton
lanh, sdy 60°C trong 3 gi» thu dugc 8,26 g
propacetamol hydroclorid, t, 225-226°C, R, =
0.43 (CH,CI,;MeOH = 20:1).

Phwrong phép 2

Hoéa tan 10,0 g propacetamol base vao
50,0 ml aceton. Sau 46 dung dich nay dworc lam
lanh xubng khoang 5°C, thém ti» tv dung dich
HCl ,, d& duoc trn véi aceton theo ti 1g 111 (viv)
téi khi pH = 3, Tiép tuc khudy 30 phut, loc hut
chan khdng, rtra thia bing aceton lanh. sdy tua &
60°C trong 3 gi¢r thu dugc 7,94 g propace tamol
hydroclorid, t, 225-226°C, R, = 0,43 {: ;1 ¢ .
MeOH = 20:1). 2

TAP CHi DUQC HOC - 712014 (SO 459 NA~ . —



® Nghién ctru - Ky thuat

Tinh ché propacetamol hydroclorid dat
tiéu chuan ham Iweng theo BP 2010

Hoa tan 40,5 g propacetamol hydroclorid thd
500,0 ml trong ethanol tuyét ddi, thém 4,0 g than
hoat. Qua trinh tdy mau méat khoang 30 phut, sau
d6 loc néng loai bd ba than. Dich sau dé duoc
1am lanh xubng 10°C khodng 2 h. Loc tua, rira lai
béng EtOH lanh thu dwgc 36,5 g propacetamol
hydroclorid. Hiéu suat tinh ché 90,0%; t,, = 225-
226°C; R, = 0,43 (CH,CI,;MeOH=20:1). /R (KBr),
Vo (). 32350 (NH,). 1767.93 (C=0,,),
1682,58 (C=0,,)) : ESI-MS (miz): 263.0 (M-H]).
'H-NMR (500 MHz, DMSO-d,), & (ppm): 1,26 (6H;
4,J=7Hz; 2CH,-CH,-); 2,05 (3H; s; CH,CO-); 3,26
(4H. m; J=5 Hz; 2-CH,-CH,); 4,45 (2H; s -CH,-
CO-): 7,16 (2H: d: J=9 Hz; H,; H,). 7,66 (2H; d;
J=8 Hz; H,; H.)10.2 (1H: s; -NH):10.35 (1H; s:
NH*-); Kiém nghiém ham lwgng theo BP2010
Ham lugng propacetamol hydroclorid dat 99,6%
tinh theo ché phdm khan (phurong phap chuan
d¢ trong mdi trvong khan). Tap 4-aminophenol
<25ppm: dat (phurong phap SKLM).

Ban luan

V& qué trinh O-cloroacetyl héa paracetamol

Qua trinh O-cloroacethyl hda paracetamol,
ching t6i da stz dung thanh cdng anhydrid hén
lap duoc diéu ché tir anhydrid acetic va acid
monocloroacetic. Viéc si¥ dung tac nhan nay thay
thé cho tac nhan cloroacethyl clorid nhw cac tai
ligu tham khao dugc 67 tuy cho hidu suat thip
hon nhung vigc diéu ché tac nhan nay rat don
gian, di tr nhirng nguyén liéu sdn co. Con tac
nhén cloroacetyl clorid @4t tién, khong bén & diéu
kién 46 &m cao. Bbng thei, viéc didu ché va bao
quan tac nhan nay cling la van d& cn quan tam
do viéc st dyng tac nhan thionyl clorid dat tién va
HCI khi, SO, sinh ra. Nhw vay, y tedng sir dung
tac nh&n anhydrid hdn tap thay thé cho tac nhan
nay sé rat thuan loi khi nang cAp quy trinh téng
hop PAPC tr paracetamol & quy mo lon hon.
Qua trinh str dung tac nhan anhydrid hdn tap dé
thue hién phan eng acyl héa. Theo nguyén tac
chung. nhém acyl nao hoat hoa hon sé thé vao
nguyén tr can acyl hoa. Véi tc nhan anhydrid
acetic monocloroacetic thi nhém cloroacetyl sé
thay thé nguyén t7 hidro clia OH,,_ d& tao thanh
nhém O-COCH,C. Do hiéu g cam (ng am (-1)
cua nguyén tr Cl lam cho nhém carbonyl cua

—_——
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nhém acyl ndy sé phan circ hon nhém cacbonyl
cla nhém acyl acethyl (CH,CO) do dé n6 dé
dang t&n cdng vao tac nhan nucleophil theo cor
ché ai dién t0. Trong qua trinh Gidu ché tac
nhan nay cin chu y giai doan ct loai anhydrid
acetic du. Vi anhydrd acefic sé phan (ng voi
OH cla phan tir paracetamol tao san pham phu
(p-acetamidophenyl)acetat. Qua khao sét ching
t8i nhan thdy ti 1& mol cla acid monocloroacetic
va anhydrid acetic 14 1:1,2 14 thich hop nhét.
Vi néu s dung acid monocloroacetic duw
nhiéu thi phan &ng sé tao ra san phdm chinh
anhydrid monocloroacetic gay tén luong acid
monocloroacetic st dung.

A
CICH,CO0H + Ac0 A%H CICH,COOAC
CICH,COOH + CICH,CO0Ac A2 (CICH,C0),0

Vé qua trinh N-alkyl héa PAPC tao
propacetamol base

Trong quy trinh tdng hop clia cac quy Irinh
tham khdo dugc @89, cac tac gid déu st dung
lugng du diethylamin @é thyc hién phan (ng
N-alkyl héa PAPC (dv khoang 4 14n). Qua trinh
nay ¢6 nhuoc diém tén Irong diethylamin va
phai cho PAPC ti» tir vao phan ng, gay ré ngai
16n trong qua trinh nap ligu dé thye hién phan
ung. Dong th, cac tac gia van sir dung ether
dé chiét thu sdn pham, sau @6 cét loai dé thu
propacetamol base, day 3 tré ngai 16n khi nang
cép quy trinh do dung méi nay c6 nhigt 4o soi
thép (35°C) dé thét thoat trong qua trinh chiét.
Chung 6 da cdi tién phan (rng nay véi viéc st
dung lvgng diethyl amin it hon (dw khoang 2,5
14n), str dung K,CO, va xtc tac KI lam gidm thoi
gian phan (rng. Qua trinh nap liéu clng dwoc
don gian héa khi nang cp quy mé cla phan ng
nay. Sir c6 mat cua Kl lam tang kha nang phan
(rng. nang cao higu suét clia qua trinh N-alkyl
héa.

RQ I =—= R ar
RI (C:HONH  ——=  RN(C,H(h H

Vé qua trinh tao propacetamol hydroclorid
Dotinh chétdé bi thiy phan cua propacetamol
base trong méi trrong acid, cac tac gia trude chi
yéu sir dung HC! khi 3& trénh phan Gng thily phan
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clia propacetamol. TAc gid Wu Xiaoming da cai tién
bang cach st» dung dung dich HC| d&ic dé tong
hgp propacetamol hydroclond Itr propacetamol
base. D& han ché siy thiiy phan, tac gia da ding
dung moi la aceton va pH cla qua trinh dwoc
diéu chinh @én 319, Trong qua trinh nay, ching toi
d4 han ché qua trinh thiy phan béing cach: dung
dich HCI déc duoc pha loding trwdc béng aceton,
qua trinh nhé dugrc kiém soat nhiét do thap. Qua
két qua thirc nghiém cho thdy riing, viéc st» dyng
dung dich HCI dac thay cho HC1 khi th) hiéu suét
phan wng tao mudi gidm khong dang ké. Didu
nay rét thuén Igi khi nang cép quy trinh téng hop,
gidm gia thanh cba san pham téng hop.

V& céu tric clia cac chét tdng hop duwoc

Viéc phan tich phd héng ngoai (IR); phd khéi
Irong (MS); phé cdng hurdng tir proton (‘H-NMR)
@& khang dinh cu tric cua cac chét ching toi
téng hgp dugc.

Vé phé héng ngoai (IR)

Phd d& clia PAPC da xuét hién dinh hép thu
cire dai tvong (rng vai dao ddng hoa try dac treng
clia nhém C=0,_, (v,,,1765.61 cm'). Didu nay
chung té réng da phan (g acyl hoa @3 tao thanh
lién két ester CICH,COOAr. Ngoai ra trén phé d&
cdn xuét hién cac @inh hép thy cye dai dic treng
cua cac nhém chirc khac trén phan t» PAPC v,
(cm): 3272,08 (NH,,..); 3060 (CH, ); 2961; 2812
(CH,,,,.): 1665,68 (C=0, ).

V& phé khéi lromg (MS)

Phé ESI-MS clia PAPC cho pic ion phan tir
miz 2259 ([M-2H]) tvong (g véi khéi luweng
phan ti 228 phu hp v&i khéi lwgng phan tir coa
PAPC.

Phé ESI-MS cla propacetamol cho pic ion
phén t& m/z 263,0 ((M-H]') twong ng vé&i khéi
lwong phan tlr 264 phit hop véi khéi lweng phan
& cia propacetamol dang base.

V8 phé céng hwémg tir hat nhan proton
("H-NMR)

Phd "H-NMR cia PAPC cho théy xuét hién cac
proton phu hep véi cic proton trong céng thirc
cAu tao. Dong thai, trén phd db cho cac pic dién
hinh (rng v&i dd chuyén dich héa hoc & (ppm).
2,04 (3H, s) déc trung cho 3 proton cia nhom
QﬁJC=0), 4,66 (2H; s) dac trng cho 2 proton clia
nhém -CH,CO-); 7.1 (2H, d, J=9 Hz) déc trng cho

ankan:
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2 proton cta nhan thom H,., Hg; 7,66 (2H, d, J=9
Hz) dac treng cho 2 proton cdn lai cia nhan thom
H, Hg; 10,02 (1H; s) @&c trung cho 1 proton cla
nhém -NHCO- & viing trrding yéu.

Trén phé d6 'H-NMR clia propacetamol
hydroclorid xuét hién cac pic dién hinh tyong
(rng vo&i dd chuyén dich hda hoc & (ppm): 1,26
(6H; t. J= 7 Hz) va 3,26 (4H; m; J=5 Hz; 2-CH -
CH,) tvong trng v&i 10 proton cua hai nhom
ethyl. Bidu nay ching td phan &ng N-alkyi héa
da dugc hinh thanh gitva PAPC va diethylamin ;
2,05 (3H; s) déc trng cho 3 proton cua nhém
CH,CO-); 4,45 (2H; s) dac trwng cho 2 proton cla
nhém -CH,-CO-); 7,16 (2H: d; J=9 Hz) déc trung
cho 2 proton nhan thom H,: H,). 7,66 (2H; d; J=9
Hz) ddc trwng cho 2 proton con lai trén phan td
propacetamol 1a H,; Hg); 10.2 (1H; s; -NH) dac
trwng cho 1 proton cta nhém -NHCO- & vung
trrong yéu; 10,35 (1H; s; -NH'-) dac treng cho
proton clia ca nhom NH*.

Nhu vay, dya trén cac dir ligu vé phd IR, MS,
'H-NMR chiing i da khing dinh dugc chu tric
PAPC va propacetamol ding nhu cau tric dy kién.

Két luan

Nhw vay, ching téi da cai tién quy trinh
téng hep duoc propacetamol hydroclorid tir
paracetamol bang cach si* dung tac nhan
anhydrid acid hdn tap véi hidu suét toan bd qua
trinh 25,8%. San phdm propacetamol hydroclorid
téng hop dugc c6 ham lugng 99,6% (tinh theo
ché pham khan).
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N

ghién ciru djc tinh cAp va ban trudng dién

ciia ché pham OS 90 chiét xuét tir
qua xa sang (Cnidium monnieri)
trén chugt cong trang thyc nghiém
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Summary
In continuation of our extraction of osthole from Xa Sang (Cnidium monnien (L.) Cuss. (Selinum
momnnieri L.), Umbelliferae, as the main bioactive principle of the plant (for anti-viral, skin rashes,
breakouts, pro- erecl:le agenls (in men} and gynecoprotective (in women), anti-osteoporotic, anti-diabetic

and so

ory), with purify 90% (OS 90). in this study, OS 90 was investigated for

acute and sub-acute toxicity. OS 90 showed no noticeable signs of subacute toxicity after 28 days, and

no acute loxicity even al the highest dose of 5 g/kg.

Keywords: Cnidium monnieri, Selinum momnnieri, Umbelliferae, OS 90, acute toxicity, sub-acute

toxicity.

Dat van dé

Cay xa sang c6 tén khoa hoc la Cnidium
monnieri (L.} Cuss. thugc ho hoa tan
(Umbelliferae)tir tau da dugc st dung trong dan
gian voi tac dung cuong duong, dung chiva liét
duong, bd phan sinh duc 4m ngcra, khi hu, xich
bach d¢it.Thanh phan chinh trong qué xa sang
14 hop chat osthol. Cac nghién ciru trén thé gidi
cho thédy osthol 1a hop chat thien nhién co tac
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dung trong ty testosteron (kich thich 14 sinh duc
nam) - va duoc coi la mdt trong nhixng chét didu
khién thy thé hormon sinh duc nam chon lgc ¢
ngudn géc tir thue vat kha tét trén thi treong hién
nay. Hop chét nay va dich chiét qua xa sang da
duoc st dung tir rét lau trong y hoc ¢ truyén
Trung Quéc dé chira cac bénh liét duong, yéu
sinh li cho ca nam va nir. Gan day nhém nghién
clru da chiét xuat thanh cbng hoat chét osthol
v&i do tinh khiét 90% (ché phdm OS 90) & qui
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