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Abstract 

An antioxidant functional food from the root of Smilax glabra Roxb of Viemam (TPL-As40) was prepared, by 
using the purified EtOH exUact which contains high astilbin content (46.1 %) as determined by HPLC analysis. The 
antioxidant activity of this functional food was evaluated by different methods: DPPH assay for free radical scav 
enging capacity, MDA assay for inhibition of lipid peroxidation and MTT assay for hepato protective effection H202-
injured mouse hepatocytes. Accordingly, the TPL-As40 had significant antioxidant properly with SC50 value of 19.8 
jig/ml (DPPH assay), IC50 value of 9.32 pg/ml (MDA assay) and ECjo value of 20.95 ng/ml (MTT assay). The toxicity 
evaluation in mice indicated that theTPL-As40 product was safe for use as functional food according to OECD 
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l.DATVANDE 

Cae logi oxi hogt dpng (Reactive Oxygen 
Species, ROS) bao gdm cac gdc tu do va eac phan tir 
chira oxy cd boat tinh oxi hda cao nhu OH, 00"', 
H00-, H2O2, 'O2, HOCl ... cd hogt tinh oxi hda rit 
cao ludn cd xu hudng tin cdng manh cac phan tii: 
hiru ca. Myc tieu tin cdng ciia ROS la cac phan tii 
lipid, protein, DNA, R N A hay cac phan tu dudng 
gay ra stress oxi hda (oxidative stress) la nguyen 
nhan sinh ra nhieu loai b$nh nguy hiem nhu ung thu, 
tim, mach, tieu dudng, gan, than, huyit ap, viem 
nhiim, mien djch, beo phi, tu ky va lao hda.... Vi 
viy> de bao ve siic khde cin phai bd sung cac chit 
chdng oxi hda de duy tri cac gde ty do trong ca tbi d 
miic thap [1], 

Thd phyc linh (Smilax glabra Roxb.) hay cdn 
dugc ggi la Khue khic, Kim cang hoac Sarsaparilla. 
Thd phyc linh (TPL) la cay thude truyen thdng d nude 
ta, chung mgc hoan^ hoac dugc trdng kha phd biin d 
nhiiu tinh Mien Bac, Miin Trung va Tay Nguyen 
nude ta [2]. Tren thi gidi TPL cung dugc sir dyng 
trong y dugc nhu d Trung Quoc, Hdng Cdng, 
Srilanca,_cac nude Asian, Chau Phi va mdt sd nude 
d Chau Au, trong dd TPL cdn dugc sii dung nhu 
thyc pham chiic nang d Hong Kong, Trung Qudc 
[9]. Thanh phin hda hpc ciia rl Thd phuc linh va cac 
boat tinh sinh hgc ciia chung da lin lugt dugc cdng 
bo, trong dd Idp chat cac flavonoid (astilbin la ciu tir 
chia Idida) dugc xem la cac ciu tir boat ti'nh ehinh, 
cac kit qua nghien cim cho thiy tho phuc linh cd 

nhieu hogt tinh sinh hpc cd gia trj nhu: chdng ung 
thu, ha dudng huyet, bao ve gan, dieu hda mien 
dich, khang vi khuan va chdng oxi hda, trong dd 
hoat tinh chdng oxi hda dugc dgc biet quan tam [3-
9]. Thd phyc linh cd gia tri dugc dyng cao nhu vay 
nhung d nude ta van chua dugc nghien ciiu nhieu, 
cho den nay cung chi cd vai cdng trinh cdng bosa 
khai vi nd [10, 11]. De phat huy ngudn tai nguyen 
qui gia nay, tiep tyc kit qua khao sat ban diu v6 ham 
lugng ciu tu chia khda astilbin trong rl Thd phuc 
linh Viet Nam tai cac viing miin khac nhau [12], 
chiing tdi bao cao d day vi nghien ciru diiu che chi 
pham chong oxi hda tir re Thd phyc linh Vi?t Nam 
va danh gia ddc ti'nh cap ciia chi pham. 

2. THI/C NGHIEM 

2.1. Nguyen lieu, thiit bi va phuong phap 

Re Thd phyc Hnh cua Vi?t Nam dugc mua tgi 
Tinh Tuyen Quang, dugc giam djnh miu bdi PGS. 
TS. Trin Huy Thai va TS. Nguyin The Cudng thugc 
Vi?n Sinh thai va Tai nguyen Sinh vgt. Cac dung 
mdi chiit nhu etanol, etyl axetat, «-hexan la cac 
dung mdi cdng nghiep. Cac hda chit I,I-diphenyl-2-
picryl hydraryl (DPPH), malondialdehyde (MDA), 
dimethyl sulfoxide (DMSO), 3-(4,5-

d imethy 1th iazol-2-y 1 )-2,5-d i pheny Itetrazol i um 
bromide] (MTT),thiobarbituric acid (TBA), vitamin 
C, curcumin (94 %), axit tricbloaxetic, nude cit khu 
trimg, dem phosphat pH 7,4, etanol, metanol... 
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dugc mua tir eac hang Merck, Sigma Aldrich. 
Sac ky long hieu nang cao (HPLC) dugc thyc 

hien tren may Agilent 1200 tgi Vien Hda sinh bien; 
Hoat tinh chdng oxi hda cua che pham dugc xac 
dinh tai Vien Hda hpc cac hgp chat thien nhien va 
Vien Cdng nghe sinh hpc. Mat dd quang duge do 
tren may dpc Elisa va Microplate Reader. 

DTa nhya 96 gieng (Coming, USA), pipet, may 
dpc ELISA 96 giing (Bio-rad); can phan tich, dng 
Eppendorf, kim cong diu tii diing de eho chudt udng 
boat chit thir. 

Dpng vat thi nghiem: Chudt thuan chiing ddng 
BALB/c khoe mgnh, khdng phan biet gidng, khdng 
mac benh, dat tieu chuan thi nghiem, cd khdi lugng 
tir 22-24 g, dugc nudi tai khu nudi ddng vat ciia 
Vien Cdng ngh? sinh hgc trong dilu kien tieu chuan. 
Chupt dugc cho an thirc an tieu chuan va nude udng 
tydo. 

2.2. Dieu che che pham chong oxi hda tir re thd 
phuc linh cua Vi|t Nam 

Mau re Tho phyc linh khd (10 kg) dugc nghien nhd 
va ngam, chiit trong etanol 85 % d nhiet do phdng 
trong 2 ngay. Qua trinh chiSt mau dugc lap lgi 4 lan 
(Ix 40 L + 3 X 20 L) de dam bao astilbin trong mau 
dugc chiet bau het (kiem tra bing SKLM), gdp cac 
djch chiit Igi roi quay cit dudi ap suat thap loai dung 
mdi thu dupe djch cd etanol (1,7 L). Dich cd etanol 
dugc pha them I Iugng nude tuong duang (1,7 L) thu 
dugc mgt hdn hgp huyen phu (3,4 L). Hdn hgp huyen 
phii nay dugc chiet vdi vdi K-hexan (1 x 1,7 L + 3 x 
0,85 L), djch n-hexan dugc cd quay loaidung mdi 
thu dugc 35 g cao chiit n-hexan. Phan dich nude 
dupe chiet tiip vdi etyl axetat 4 lan (1 x 1,7 L + 3 x 
0,85 L) din hit astilbin (kiim tra tren SKLM). Djch 
chiit etyl axetat dugc quay cat loai dung mdi thu 
dugc cao chiet etyl axetat la chit rin mau vang nau 
(470 g). Cao chiet etyl axetat dugc xii ly tiep theo 
quy trinh trong dan dang ky sang che sd 1-2014-
03769 thu dugc che pham chdng oxi hda TPL-As40 
la chit ran man vang nhgt (310 g). 

Mgt phin cua che pham (5 g) da dugc phan lap 
bang sac ky cdt tren silicagen he «-hexan/EtOAc 
(2:1) sau dd dugc kit tinh lai qua he MeOH/H20 
(l/I, v/v) va qua sic ky pha dao thu dugc 1,5 g 
astilbin vdi ham lugng 97 % (Theo phan tich HPLC 
cua Vien Kiem nghiem thude TW) cung cap cho cac 
nghien ciru vi HPLC va thii hogt tinh. 

2.3. Phuang phap HPLC xac dinh ham luong 
astilbin ciia che pham 

Ham Iugng astilbin trong cac cao chiet va chi 
phim dugc xac djnh bang phuang phap sic ky Idng 

Nguyen Qudc Vuang vd cdng su 

hieu nang cao (HPLC). Sir dung he Agilent 1200, 
cdt chay zobax eclipse XDB Cig (4,6x150 mm, 5 
pm). Man chay sac ky dugc pha vdi ndng do 5 
mg/ml, Iugng mau bam vao cdt 5|il d nhiet do cgt la 
25 "C. Pha ddng ban diu MeOH:H20 (0,3 % aixit 
acetic) 30/70 (v/v) tang ti le MeOH (gradient) trong 
thdi gian tir 0-30 phiit theo chuang trinh nhu trong 
bang I vdi tdc dp ddng 0,5 ml/phiit. 

Bdng I: He dung mdi phan tich mau theo thdi gian 

Thai gian, phut 

MeOH 
H2O (axetic a 

0,3 %) 

0 
30 

70 

5 
30 

70 

10 
40 

60 

20 

50 
50 

25 

100 
0 

30 

100 
0 

Bufjc song phan tich la 291 nm. 

Dudng chuan dinh lugng astilbin dugc xay dung 
tiir mdi quan he giira dien tich pic tai thdi gian luu la 
19,1 phiit vdi ndng dp ciia astilbin. Tir sac ky dd 
HPLC dupe chay theo chuang trinh lap san cua cac 
dung dich astilbin cd ndng do khac nhau tir 78, 
125-500 yg/ml thu dugc phuang trinh hdi qui tuyen 
tinh vdi dp tin cay cao (R^ = 0,99995) la: 

Y= 22642.73573 X + 48.25299 
Trong do: Y la dien tich pic, X la ndng dg ciia 

chat phan tich. 

2.4. Cac phirong phap xac djnh boat tinh chong 
oxi hoa ciia che pham 

2.4.1. Phucmg phdp bdt gdc tu do DPPH 

Hoat tinh bat gdc ty do DPPH ciia cac mlu thu 
dupe xac dinh theo phuang phap chung dugc tdm tat 
nhu sau: Hdn hpp dung dich ciia DPPH (dugc hda 
tan trong etanol (96 %) vdi cac mau thOr (dugc hda 
tan trong DMSO d cac ndng dp khao sat) hogc HTO 
(trong ddi chiing am) dugc dua vao dTa 96 gieng. Dp 
hap thy ciia hdn hgp da dugc do bang may ELISA d 
515 nm sau 10 phiit. Kha nang bit gdc tu do DPPH 
cua cac mau thOr dugc tinh theo cdng thiic sau: 

SC(% ) = 100-[(6Dfl,i- OD^„g)/OD,h^gs„] X 100 
Trong dd ODiĥ  la dp hap thy ciia mau cd mat chat 
thii; ODaang la hdn hgp chi cd cac dung mdi DMSO, 
HjO; ODchungin, la hdn hgp chi cd DPPH ya HjO. 

Cac mau chat sach dugc pha d cac ndng dp 12,5, 
25,50 va 100 (|ig/ml) cdn che pham va cac cao chiet 
d cac ndng do 25, 50, 100 va 200 (|j.g/ml),mdi thyc 
nghiem dugc lap Igi 3 lanrdi lay gia tri trung binh. 

2.4.2. Phuang phdp xdc dinh khd ndng irc che 
peroxy hod lipid (Phep thie MDA) 

Kha nang lie che peroxy hda lipid (POL) ciia che 
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phim TPL-As40 dupe xac djnh qua viec xac dinh 
ham lugng malonyl dialdehyd (MDA) theo phuong 
phap ciia E.A. Makarova (1989), MDA la san phim 
cudi ciing ciia qua trinh POL, hgp chat phii'c ciia nd 
vdi axit thiobarbituric (TBA) cd mau hdng hap thy 
cue dgi d budc sdng 532 nm. Phuong phap dugc 
mieu ta ngin gpn nhu sau: Hdn hgp ddng thi ciia 
nao chugt (dugc tach tur chudt nudi thi nghiem) trong 
dung dich dem phosphat pH 7,4 (1 ml, ti le 1:10) d 
nhiet dp 0-5 °C dugc them cac mau thir d cac ndng 
dp thii (0,2 ml/gieng) va dem phosphate (0,8 
ml/gieng). Sau do, hdn hgp mau thii dugc ii d 37 °C 
vdi 0,1 ml he Fenton (FeSOj 0,1 mM: H2O2 15 mM 
theo ti le 1:1) trong 5 phut rdi dugc them axit 
tricloaxetic 10 % (1 ml) de ket thiic phan irng. Hdn 
hgp dugc li tam lay dich trong va bd sung axit 
thiobarbituric 0,8 % (1 ml) d 100 °C trong 15 phut. 
Cudi ciing, lam Ignh eac dng nghiem va do cudng dp 
mau bing may Microplate Reader d budc song 532 
nm. Cac thi nghiem dugc lap lai 3 Ian de lay gia tri 
trung binh. 

Hogt tinh chdng oxi hda (HTCO) cua mlu thii 
dugc xac djnh dya vao sy thay ddi cudng dp hip thu 
anh sang ciia mlu thii theo cdng thiie sau: 

HTCO (%) = [(ODc- ODT) / ODc] x 100 
Trong dd ODc 'a cudng dp hap thy anh sang cua 
mau chirng khdng cd mat chat thir; ODT la cudng dp 
hap thy anh sang ciia mlu chiing cd mgt chit thir. 

2.4.3. Phuang phdp xdc dmh khd ndng bdo vi li bdo 
gan cua chi phdm khdi tdc dung cita H2O2 (Phep thir 
MTT). 

Te bao gan chudt (phan lap tir gan chudt thi 
nghiem) dugc nudi on dinh 1-2 ngay, sau dd dugc 
dua vao dTa 96 gieng vdi mat dp 1 x 10* te bao/giing, 
nudi qua dem trong tii im 5 % CO2, d 37 °C, hogt 
chat nghien ciiu, curcumin (ddi chiing ducmg) d cac 
ndng dp khac nhau dugc them vao va u trong 2 gid. 
Sau dd them H2O2 (100 |j.M/giing) vaii trong 2 gid 
rdi cho MTT ndng dp I mg/ml (150 \i\Jgikng) va li 
trong 4 gid, sau dd loai bd dich ndi rdi them DMSO 
100 % (100 Hl/giing). Do mat do quang hgc (OD) 
bing may Microplate Reader d 492 nm. 

Te bao song sdt (%) = -
[OD,hlul,>r-OD(H2O2)]xI00 

ODT^bao-OD(H202) 

Trong do: ODcĥ i ihu la cudng do hip thy anh sang 
Clia mlu do cd mat chat thu; OD(H202) la cudng dp 
hip thy anh sang ciia mlu do chi them H2O2; 
ODie bao la cudng do hap thy anh sang cua mau do 

Nghien ciru diiu che chi phdm... 

chi CO mat t i bao. Cac thye nghiem dugc lap Igi 3 
lin liy gia tri trung binh. 
2.5. Phirong phap xac dinh dpc tinh cap ciia che 
pham chong oxi boa TPL-As40 

Dgc tinh cap ciia che pham TPL-As40 dugc xac 
djnh theo phuang phap ciia Abrham (1978) va ciia 
Bp Y t i Viet Nam, sd: 371/BYT-QD ngay 12 thang 
3 nam 1996. Theo dd, 30 chudt BALB/c khoe mgnh 
dugc chia lam 5 Id (6 cbugt/Id), va bj bd ddi hoan 
toan 16 gid trudc thir nghiem. Che pham TPL-As40 
dugc tgo huyen phii trong nude va cho chugt d cac 
Id udng theo cac lieu sau nhu trong bang 2. 

Bang 2: Lieu uong a cac 16 ciia chuot thuc 

L6 
TPL-AS40 
(mg/kgP) 

1 

7000 

2 1 3 

8000 9000 

4 

10000 

nghiem 

5* 
Doi 

chirng 

•Lo doi chiing uong nucrc cat. 

Sau_ khi cho uong ch6 phSm TPL-As40 ho^c 
nuac cat tir 1-2 gia, chuot duac nuoi dudng binh 
thuang tra l̂ i (cho an, u6ng tu do) va theo doi lien 
tuc trong 72 gia de xac dinh so chuot chet trong tirng 
16. 

3. KET QUA VA THAO LUAN 

3.L Dieu che che pham chong oxi hoa 

ChS phjm ch6ng oxi hoa ti> rl TPL dugc dieu 
che theo sa d6 trong hinh 1. Cac ket qua nghien ciru 
hojt tinh ch6ng oxi hoa ciia djch chiSt tong EtOH va 
cac phan doan chigt K-hexan, EtOAc ciia chiing t6i 
(bang 2) cho thjy HTCO cua phan do^n chiSt EtOAc 
cao hon djch chiet tong va phan doan chigt «-hexan. 
Ket bpT) vol danh gia cua Zhang va cpng sir [5, 8] 
chiing t6i da xay dung quy trinh diiu che chS phjm 
chong oxi hoa cao TPL-As40 bao g6m cac buac lam 
giau ham luijng ciia astilbin (duac xem la cju tit 
chinh quyet djnh hoat tinh ciia re TPL) nhu: chiet 
phan doan djch co etanol ciia mlu TPL vol n-hexan 
de loai cac ch5t kh6ng phan cue, dich nuac con lai 
duac chia vai EtOAc thu dugc cao chiSt EtOAc vdi 
hieu suat 4,7 % theo trong luang re TPL kh6. Sau do 
cao chiet EtOAc da dugc lam giau astilbin theo don 
dang ky sang che so 1-2014-03769 thu dirge che 
pham ch6ng oxi hoa TPL-As40 vai hieu suSt 3,1 % 
theo trgng lugng rl TPL kho. 

3.2. Ham lygng ciia astilbin trong che phSm 

_ Sac ky d6 HPLC ciia che phim TPL-As40 va 
mau astilbin (97 %) dugc tien hanh g cing 1 diSu 

file:///i/Jgikng
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kien dugc trinh bay trong hinh 2. Kit hgp phuong 
trinh dudng chuin dinh lugng astilbin va dien tich 
pic tgi thdi gian luu 19,1 phiit cd tren sic ky dd ciia 
chi phim TPL-As40 va cao chiit EtOAc cho biit 
ham lugng astilbin trong chi phim da dugc lam giau 
den 46,1 % tir cao chiit etyl axetat (vdi 32,2 % 
astilbin). 

Mlu TPL (10 kg) 

- Chiet EtOH (ix 40 L + 3x 20 L) 
- ck logi dung moi dudi ^ su l̂ thSp 

Dich c6 EtOH (1,7 L) 

-T?ohuy6nphuv6iH:0(l,7 L) 
- Chî t vol n-hexan 
( l x l J L + 3xO,85L) 

i 
Dich chiet w-hexan 

, 
Dich nuac 

Co quay I091 
dung m6i 

Cao chiit «-hexan 

- Chî t vol EtOAc 
{1)(1,7L+ 3x0,85 L) 

Cao chiet EtOAC (0,47 kg) 

Don dang ky sang ch6 
s6-1-201403769 

rPL-As40(0,31kg) 

Htnh 7: So dd dieu che che pham chdng oxi hda tir 
ri TPL (TPL-As40) 

.X--M.-J 

Nguyen Qudc Vugng vd cdng su 

che su oxi hda mang te bao nao chudt bdi he Fenton 
(Fe""̂  + H2O2) va phuong phap bao ve te bao gan 
chudt khdi tac dung ciia tac nhan oxi hda H2O2. 

DPPH la mpt gdc tu do ben hap thu dnh sang cue 
dai d 515 nm thudng dugc su dung de danh gia kha 
nang chdng oxi hda ciia mgt chat. Su cd mat ciia eac 
ehat chdng oxi hda da lam thay ddi cudng do hip 
thu anh sang cua cac mlu thii d budc sdng khao sat 
(515 nm). Tir cac kit qua SC(%) thu dugc d cac 
ndng do thu ciia chi phim TPL-As40 da tinh dugc 
gia trj SC50 la ndng do chit thir ire chi dugc 50 % 
gde tu do DPPH. 

Trong phep thir oxi hda mang te bao, tac nhan 
oxy hda la he Fenton da dugc sir dung nhim cung 
cap cac gdc tu do hydroxyl HO" va HOO*, cac tac 
nhan oxi hda manh nay da nhanh chdng pha hiiy 
mang te bao giai phdng MDA va cac chat tuang tu 
MDA (thdi gian u la 5 phiit). Cac chat chdng oxy 
hda cd trong mau thii da lic che qua trinh phan hiiy 
mang te bao. Tir HTCO (%) thu dugc d eac ndng dp 
thu cua che pham TPL-As40 da tinh dugc gia tri IC30 
1̂  ndng dp chat thir lie chi dugc 50 % qua trinh phan 
hiiy mang te bao. 

Trong phep thir bao ve te bao gan, H2O2 dugc sir 
dung true tiep vi vay tac nhan oxi hda bao gdm ca 
H2O2, O2 va vit cac gdc tu do HO* va HOO*, phan 
ling oxi hda dien ra cham hon (ii trong 2 gid). Su cd 
mat cua cac chat chdng oxi hda lic che qua trinh tieu 
diet ti bao. Tir lugng t i bao sdng sdt (%) thu dugc d 
cac ndng dp thii: cua che pham TPL-As40 da tinh 
dugc gia trj EC50 la ndng dg hieu qua ciia chat thir 
bao ve dugc 50 % ti bao sdng sdt. 

Cac kit qua SCjo (Phep thir DPPH); IC50 (Ph^p thii 
MDA) EC5o(Phep thir MTT) thu dugc dupe trinh bay 
trong bang 2. 

Bdng 2: Ket qua hogt ti'nh chdng oxi hda cua cac 
miu thir 

Hinh 2: Sic ky dd HPLC cua astilbin (tren) va 
TPL-AS40 (dudi) 

3.3. Hoat tinh chong oxi hoa cua che phim 
TPLAs4*0 

Hogt tinh chdng oxi hda ciia chi phim TPL-As40 
va cac cao chiet (EtOH, EtOAc) da dugc danh gia 
qua 3 phucmg phap: Phuang phap bit goc tu do 
DPPH; phuong phap MDA xac dinh kha nang irc 

^ ^ pp 

Mau ^ ^ ^ 

EtOH 

n-Hexan 

EtOAc 

TPL-As40 

Astilbin 

Vitamin C 

Curcumin 

DPPH SCio, 
^g/ml 

32,3 

32,53 

24,95 

19,8 

21,7 

10,9 

-

MDA IC50, 
^g/ml 

13,26 

15,60 

9,45 

9,32 

22,49 

2,88 

TB gan chugt 
EC50, pg/ml 

28,40 

39,73 

23,88 

20,95 

37,53 

17,14 

Cac ket qua ciia 3 phep thii boat tinh chdng oxi 
hda trong bang 2 da the hien che pham TPL-As40 cd 
hogt tinh chdng oxi hda dang ke va cho thay boat 
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tinh chdng oxi hda ciia c h i pham TPL-As40 cao ban 
hogt tinh chdng oxi hda ciia cac cao chiet theo thir tu 
TPL-As40 > EtOAc > EtOH > n-hexan. N h u vgy, 
budc loai bd cac boat chi t kem phan cue su dung 
dung mdi chi i t «-hexan da lam tang hogt ti'nh chdng 
oxi hda cua c h i ph im. Trong phep thu DPPH hogt 
tinh chdng oxi hda ciia c h i pham (19,8 pg/ml) va 
cua astilbin (SC5o= 21,7 ng/ml) la g in tuang duang 
nhau va t h ip ban boat tinh chdng oxi hda ciia axit 
ascorbic (SC50 = )0 ,9 ^ig/ml). Trong cac phep thii 
MDA va bao ve te bao gan, boat tfnh chdng oxi hda 
cua c h i ph im la 9,32 va 20,95 pg/mi tuang iing cao 
ban cua astilbin la 22,49 va 37,53 ^g/ml tuang iing, 
dieu nay dugc ly giai do su phdi hgp cua cac boat 
ch i t cd trong ehe pham da lam tang bieu qua chdng 
oxi hda ddi vdi mang te bao va te bao gan chudt, ket 
qua nay cung phii hgp vdi ket qua da dugc bao cao 
bdi Zhang va cdng su [6]. 

3.4. Doc tinh cap ciia che p h a m TPL-A540 tren chugt 

Sau khi cho udng huyen phii ciia che pham TPL-
As40 trong nude cat hoac nude cat vdi the ti'ch 
tuang duang, chupt dugc theo ddi hen tuc trong 
vdng 24 gid ddi vdi cac bieu hien chiic nang, ddng 
thdi d^m sd lugng chugt chet d timg Id trong vong 
72 gid. Ket qua theo doi cho th iy chudt khoe mgnh, 
di chuyen va an udng binh thudng, phan xg anh sang 
va am thanh tdt d tat ca cac lieu thii ca vdi lieu tdi 
da tdi 10000 mg/kgP. Theo tieu chuan ciia to chiic 
OECD hpp chi t tinh khi i t cd ngudn gdc tu nhien cd 
LD50 > 2000 mg/kg the trgng thi dugc xem la khdng 
cd ddc c i p tinh, vi vay cd t h i danh gia che pham 
chdng oxy hda TPL-As40 khdng cd ddc tinh cap va 
an toan cho sii dung. 

Ldi cam on . Nhdm tdc gid trdn trgng cdm an Vien 
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